Page 1 of 1 



JP 3998903 62 2007.10.31 



<19)H*Elt3WT(JP> 



(45)»ffB ¥*19*10S31S<2D07.10.3D 



0*3996903) 

<2-l>SSB ¥ .6X19*^17 6(2007.8.17) 



©Hint.Cl. 
C09K MAW (joos.or; 



C07C 
C09K 
C09K 
H05B 
H05B 



211/81 
11/03 32 0 
11/06 66 0 
33/14 B 
33/22 D 



<22>tti®B 
<6S)&M**t 
(43) & N) (3 

n?K£E 



*?(S2000-2o8833 (P2000-2o8833) 
*.«l2#Ml5B<2000.9.5j 
WPI3002-80433 (P3002-80433A) 
?JiU4*?33 !SI3 (3002. 3. 19) 
^16^13 130(3004. 1.13) 



(73>1?^«# 000183o46 

(T4)ft«A 100078/33 

"AS fii 

(72) mw* nun *m 



(573 [#INS#«>f6l8] 
[tt^Jfi 1 1 

TE-itet ( D * H * «r« 7 'J ~ ;UT 5 >*fc£** 
Hkil 



( I ) 



httD://www4.iDdl.inpit.go.ip/tjcontentdben.ipdl?N0000=21&N0400=image/gif&N0401=/NS.^ 1/3/2008 



Page 1 of 1 
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iSTSa— «St ' 1 1 <V®MT ') - )H 5 >1b£-UU£S^T, A r SCFA i- t 
* i i £#f£t "f **** 1 U£R<o$fr&T '? - iWT S >-d^o 

3 ] 

nc-'i'^ ••' -t > * ffltlfto 

£ it* k * h d )U ? * 7 -t v x|to 
[H&iS 6 ] 

#fc<t£«5S41**«^Ktto#8ti unc ,v 5 * ■:> -fc > **f ffltmil&Jfetmi 
[0 0 0 1] 

[0 0 0 2] 

[(&£<7>ft*] 
*o 

#fttt#0«*5&:5fc«*l±. 1 9 6 3^K#- 7* (P o p C-) ^KioTT> h 7 -t > 
Hg B a H -^li] £ it ( J . C li e m. P li y g . 3 8 ( 1 9 6 3) 2 0 4 2), 1 9 6 5^ 
C^;V7 9 ? K (H e I f i nch) i yat-f (Schneide r ) iiftA.^ 
<7>A'/»S}ft«ffi5R*ffli/»4 iltUi*! JtRWtt^ffiXS ELoiaaaua&s? LT'/>& (P li 
y s. Rev. Lett. 1 4 ( 1 9 6 5) 2 2 9). *ttJA*«£?HtV*ttfc, * 

x ^>v*t:i-'>. »'J-t:>» t:-b>. *;w-5v'-;i/v 7Hl^> 't:'7i-;W ?-■?*. 
->'7xz,'V7?yi>Mi'i'^ H&ROWlt L.-C*3*U 7>h?*>, rhH 

> % > * -t > ^»%mb#j <^wj 1 1. t ^tf ^ it * i. l. i it h<r>^mm$m % a 

0 £<*>fc^ «^m»S(-j;*^|^^^Wf^W^it^ (*M.i*Tli in Soli 
d Films 9 4 ( 1 9 8 2) 1 7 1)o L*U ^(PJUlSEI^E^S^ii^ 

•iri'?^> (Tang) fcii, Btefcl^*:<&wu2o<3toe>TS^ia (jE?Ltfi*Jl * 
«1) **^^?«flLfcEL***#*U fi^KIWE-C*«t*aL/t (A 
p p 1 . P li y s . Lett. 5 1 ( 1 9 8 7) 9 1 3 * l-< i±*@#lf4 3 5 6 4 2 9 
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[0 0 0 3] 

fi&ffll^fc&^Uii, R, G, B^S^UitLT* 3 0 0 c d/m 2 kl±Ofc#gt?& 

h w±«o**#fc* pj a* & - i a s **> b n -c ^ & * - n * & k fflU * 

<r>ii. Wel%1gX-& * . fr&J&tt S •£ * u UgJciWi * )P ■¥>•;> 2 . 8 e V W 

u pa»&*<fe » 5 *s$ £ jit * o ^<^>iE5WftjiJe u g a *r ? :mb&A 

*4MB:^ c i ?ftf*>) 4 - H* 1 0 0 t:W±K&fii-fc - t S>*-CfcH£ t J: -5 1 
[0 0 0 4] 

[0 0 0 5] 
[0 0 0 6] 

■T4*>^ *&»P!li, TE-fc* (1) tf'**n.4|(r»T'}-Ji/T5^t'ft**«Wt- 
Ht2] 




( I ) 



[0 0 0 7] 

Ar 1 -Ar 4 U\ ^tt^t&i^ i»U.<{i*i»^S?»6 -4 0W7') 
-*££iaU filtt^-f^4ot^tU^ fcfiU Ar 1 -A r 4 
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[0 0 0 8] 

-^jv fi) kjs^-Cx r 1 s^r* <i, -en-cti&i^ fti**i.<tt*im$w>{ft* 

SSr&l - 3 0^7)H )H> l»t IX Ji^fta^*®^ l - 3 0W7)V3^v2 

* »7 ~ 4 OOT 'J ->7,-l^ <l,£;jlii1Ij&4> L < J^HJftoet*** Jfc6 - 4 0^>T U 
-IP* 

JW^>->"K a r a - vV-f JW^v )K 4 -^-^-iW^yv JW\ 4 iW^^v K 2 

— t er t — '7*-?--L-''<> v,'W 4 — ll — ^ ^-^-'WO y;U x ~7 $ )V ^ y/x^ 

[0 0 0 9] 

„ >• K->, i h^yf«DT,V3^yi, 7i7+yt<0? , j-- , l/^ + yI, '<>;/;K 
7t^f)P, 7x-JW-7"Dtf JV^<7>T , J*-^T^*Jl'36^ -I'Di, ->T/1, v^-7"JV 

T?/3I, ->'^/>iT?/|, ->*7ix/i/T5/i, *>i/*'j /iSfwfir? 

7xz,l| % KW>£, e7*z,'l/|, t7f,v|, 7>*yju£ v U^,'i/£*4>7 

[0010] 30 

4fcx -ft* f 1) K*^"C, At 1 ~Ar 4 ii\ ***na£K. «^4>L.<ii*ti 

T'J-frXfc LTtt» «il*jr7i-^S v KW;^ X7*-frSi* t7f^ T 
U1 Cfint, Ar 1 -Ar 4 «iW<H2ofi 4 ft»t L < ii*ftft 
[0 0 11] 

<0T;b^'y^v > h^y, iht->|«7,V3+^i 4 7 a 7 4f v-*60T *) - * v| 40 
, ^J"/)!/, 7^-^)K 7i-)V7'Dt')l'f07 l )-)V7)V*)l'^ - h D*, vT/ 
V > = / I, > y,VT § ./ 1. v 7xZK5 ./ * x * 'J / S¥^>fi 

JftT^yS, 7i^,v|, K'W^S, e7i^vS, t7+^&^ r 

7)Vt7yf-)HlOT')-)H, 7')n^ */ 

$ 6 U , TV- iPflUft f 7 x - U J3 >t 4 T - Ml »2£ t T !i » 

A r 1 r 1 f!$U.<li*f^m-t7i^,'W A r 2 S^'Ar' i±, ft 

L<li*ft»<o^7i-n/T*4ii:36«ff4 L-'^o 50 
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[0013] 

& si \ #569! t± c: n *> 4>ttg W k Pig S n f± 4 *<> • 

[0 0 14] 
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[0 0 18] 

u * n k 75a x. -c ami* ^ & a l^ie?l. l < kr^i* *> £ a l ttt* * 5&* 

[0 0 19] 

liX{iIE?LftAli<0'/>f it»-<7»iU, **0. 5 - 1 0 Oli%tif,r)Pt* 0 
L < ii, St5 0~10 0ii%?*4 4 

*L£aB«>*S\ KS»'^ITLi'ffiAt*)il-ITLffiAS, jE*Li£AJ3*-&jE?L*£}JIR 

^m^^ftAT^si-s^ftAii, ^sab***?**^^^*^***!* 

[0 0 2 0] 

tfKtfffi t 'J - > ^ .= > ft&fo h £ ti *^k^«5B K f£ffl ? £ 4 f&fctt# 4 i± * * h 

ij y > x 7^D^'j.;>, 7 ^ u ^ M ./ > , :/'7iZ,v7?yi>> r^yTi-W 

t'7>, ^*t'7>, *'^f>, ^DvT^y, ^ 5 ^•/-jhm-— Mb 
J^W-f Mfc#4&* K>» )V-7U>. x+}^>7mm&Rcf%Jt&%%^ 

if t> w « i n % u * ^ * <& ot-ii 4 ^ o 

[0 0 2 1] 

£*]OlE?LEAW*l.Tii, liL**^**^***^ HMg»--fc*>jETL&A5l&** 
* ffiAffl i £Att#^#«J*K?!i: l-s ^o^ilfMf^^iSitr^b^s^l 

5 y-/-A,+ $y > ¥v'/')y^ t"7'/Dy, f F7HFD^?''/-)K 

«. ^ty?-/-;K 'tK7V'>v Ty^'cF^v^, *) t - }]/? )V ij y , 7n^;w< 

y , ^^viy, ^ > vv^S h ') 7^ JW"T 5 > , ^-f )V7?>S1- ') 7 * ~ IPT 5 

>K -/7^ ^Sli^ '^^<o^ ^tt^j&W^n* i it 6 uR^ ? it* =t <n 

[0 0 2 2] 
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(10) JP 3998903 62 2007.10.31 

(Of IE L f ^ C B '/>Tf i t'J & Sa^iEILiiATffl^ 1 * 3 1, S fcUSbSttfc 

3r#£H&T 5 , H)7i- >WT 5 > , h 'J h '} JU T 5 > , h '? >W 

v 7 ^>T;>, N. N' -y'7*^-N, N' - (3-;+>7xz,V) -l, 1 
' -f7t^)V-4, 4' -virA N, N, N' , W - (4-^f)l'-7x^)W - 
1, i' - 7i z,l-4, 4' -vT = >. N. N. N' . N' - U--**-*?*-*' 
) -1. 1' - 1"7 4 , 4' -y'r^, N, N' -v'7i-ft'-N, N' -v 

'^ 7 ^l ;1/ _ 1> !■ -e7i->-4, 4' -vT = >. N, N' - [>'f,'l'7i-,V) 
-N N 1 - (4 - n - 7*-?-)V7i-)W -7if>H>-9, 10-/7^. N, 
N-'t'k (/l-v'-i-p))V7U7J.^)l') -4-7i^)l--y*OM'fy$ 1 t 

i < Ji c ft *>o£SKH&t 5 > L /t *'JrfT-4L<li#'J7- -c* * fi\ 

ft «5 Kflfofc 3 it* i w^li 4 '^o 

7 ^dvT-> fPc) «S*«tf>AttW<±* Hz Pcv CuPc, CoPc. N i Pc 
, ZnPc, PdPc, FePc> MnPc, CiAiPc, ClGaPc, C 1 I n P 
c.ClSnPcChSiPc, (HO) A !Pc. (HO) GaPc, VOPc, 
TiOPcMoOPc, GaPc-0-GaPcl^7?DvT->i!#^iCP+7 
* d y7->iHtfi ; *^\ c ft ft& 4)<>DTi±£^ 0 

[0 0 2 3] 

7,v^p / /> 1 7>|>n./yV3'>, y7x.^;>, Ht'7>y*^yK, 

)K * Jftv'7 >W h ») T K 4 5 ^'/- K ^H>fh7A fl<tf>&s 

[0 0 2 4 ] 

&Ka<«b^^AftfH±x S-K Kc + y^./'Jt- ex 18-KKO 

+ 'J + - h) t"X (8-fc KD*v , *<")*- H Sf)« ex 

v^V0t-M -7>73">, hOX (8-tKD*i'*>"^-M t;V = ^-^a. h-0 

*/'J+— M #')7A, ex (10-tKD^v^y/ [li] ^/Of-H 
A, ex (10-KFDW/ [h] «»v (2 8 - 

+ + - ^DDtf'J^A, (2-^-7-^-8-*^ ') + ~ H (O-^k'/x 
- h) ^O^A, '^'X (2-^'^>-8-+ >"Jt- M Il-t7h7-h) T^5- 

'7 A , ex ( 2 - )\>- 8 - * y ) (2- + 7F7-F ) # 'J v A**«si»r 

ft * ^\ c ft h krse s ft * 4) o-ei±fc 

[0 0 2 5] 

»/-;H 3 L<«±hy7v'-^«?^frj5^f* U\> JMtffiKtt* 2. 5-ex (1-7*- 
)W) -1. 3. 4 )K v^-7-JVPOPOP, 2, 5-ex (l-7*~^) 
_\ 3' 4 '_^- Tv *-)W 2, 5-ex fl-7xz,V) -1. 3, 4 

2 '_ u . _ t er{-7f)V7^)V) -5-C 4" -t"7^)V) 1, 3, 4 
-^ty77'-;w 2, 5-ex (l-t7f» -1. 3. 4-*W7»/-,K 
1. 4-ex [2-C 5-7x^H+tv7 > / l ))V)] 1. 4-ex [2- 

(5-7 i zy^ + y?7' 1 ),l) -4-t er t if >] . 2- (4' -t 
ert-/f«'7*-«') "5-C 4" -t"7^)V) -1. 3, 4-f7y7'/-)K 



httn //www4 indl innit.eo.in/ticontentdben.iDdl?N0000=21&N0400=image/gif&N0401=/NS... 1/3/2008 



Page 1 of 1 



(11) JP 3998903 B2 2007.10.51 

2. (l-*7*no -1, 3, 1, 4-fA [2-C 5 

-7x^;i/-f?y?v" ( j;v) ] ^>-tr>. 2- (4' - t er 1-7^7x^1') -5 
-( A" -f7x~JlO -1. 3. 4 - h 'J T */- >K 2. 5-t"7s (l- + 7f)W ~ 
1. 3, 4-M)T7-;W 1. 4-e* [2-(5-7xz,Vh'jT-/>j;v)]^>if 
y $ f it * »^ £ it U ffiie * it & i <*>TNi * 

ir) , T;Wj'j±i«^i'W ; *^ AttWKttL i Fv Lie 0, RaO, Sr 
0, BaF 2 , SrF 2 Kirtfmf 
[0 0 2 6] 

yjt, + y^ ft, g£ v /<5v^A»j3jt^*tt>0'&4v ITOS^L NESAIS 
ic «ifl 3 it i Kft 7, X , Bit > v 7 a $a£ib£* , HCii*' l )f^7xy^' l )t' 
u-**o#tt#*14J»MBrtVB^Mt*o l!WiK*ffl?ft4*«1±»St L-CJi, 4 c-V 

— »?A, -f h 0 »? A x OT^A, ^fZ'JA, ~r}V$ Z-V J* tih 

/$» ?^->7i/^v7A, ')^>7A/T>V5-'7A^j54t*f?!)£ tT^tf^it^ 
K «fc *? WW 3 iU &9*Jt$U«jE3ft<&o ^S&^K&ii, .^»%*ii/riSW±^ 
[0 0 2 7] 

tt^ft** Jt * t*&££^So §&:fc®tf>«li<±. 1 0 fcWJLKl-* i ^ X MS 

8M*W, &fcj»£*ffU mWfe**T& it it* i<7>^ 

uta^ ?)"7^i^ jtofawttwffi? -t awttWJiB? •< >a t t-cii, 

# o ^ y , ^ v y-W t"- i^I^ii, vy- if - >wr >v ? - jv&fc-frte, 
>Hyyoifu>» jK'J^-?-u>» tf'j^JM ^T^«n-- k *os.ite^;w *oe 

~ f n^S-frf*, # 'J k" - )W 7 jw* 7 0\ f F7 7)V*d x-?- k y - x-f v y £ 

f )■ 9 7 JP* Dif V ^ - 7 H'* O /O k" I-' tf'^DDhO 

7,Hni* i^y x #9 e-'Jf>7,W7-f h\ #UXt:K K * 

o -7 u- ^ y , # o -f5K, # •) ^- fHO\ # '? -fO\ * o 7-d tf u y $5&«£tf e> 

[0 0 2 8] 

*iSELt^#«o^i±, ^/^'^o>^\ 77X7, ^r^y/v-r 

^ y ^*<o*£^;stm»^ Ah'y^fo^A fVvfy^A 7 d - =? - r ^ y ^^«is 

iepj!lll«E^«K 4 ^$4'* < * * » «u?^»i- t e > * - L-c . « 

^^ep3aL.Ti^&^7cia,S«W^it'i^o &1k<r>mMlt5 nmH 1 0/.m<OlSi» s 
jlL-C^a^ lOnmHO. 2/im«>?M^tL^ 
[0 0 2 9] 
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*-,'H)!FJb*0?t*a«)'5:#tlB^jS*liay*fifflLT4>A»'»* fcmwiW+mtt LTii, 
# u- > , # 'J a - K * ') 7') k~ K # ') a f ft/, # 'J 7 5 K, ') '7 

- 7,%<Dmmmm& ± it e<o^s^, # o - n - t" ~ ^ a >w k # •) -> 7 

[0 0 3 0] 
[0 0 3 1] 

Ht7] 




h 1 



[0 0 3 2] 

3--^y7iz;H3g (6 5 mm 0 I ) <D^? J --'1/7 5 5 0 0 b ^!RrSJfi[+ 
Pd/C (7. 5%1 lg*tt&*V 3 0*CUHT^T7k*i'"!fc&^*» { ^7^MS: 

c 1 0. 8 (!|2$9 8%) o 

7ft^>&ET, ?&*Pftt£ 3 0 0 5 ')•) ? MVEa??-^^!:, ^Mfec6. Sg 

(4 0mmo!) , 3 -7c ^7iZ,V9. 2 g (4 0mm o I) , HJ * (v^>v0 
f>Tth» yV^v^Al. lg (1. 5molW, h 0-o- V M frto z 7 -i 
y 0 . 7 2 g f 3 m 0 1 %) s t -7*M v t ^ ') v A 3 . 8 g ( 4 0 mm 0 1 ) , 

h>i> 1 0 0 5 U 0 K'i/*2lll;Lfcife* 1 0 0 t^T^jjQ»$£*Pl.fc<> &l£&7»* 
#rdJ tfcS&iftfcSJRU >^-)H005') 7 h )W;Tft# U *M#d 1 1 . 8 g 

(12$ 9 0% ) *M#fc 0 

[0 0 3 3] 

Tft-d-y^ijET, 5 0 0 5 '} 'J v> }- ft'H D^va^^U, 7)^n>2 2g (0. 13 
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(13) W 3998903 82 Z007.10.31 

mm o 1 ) , &m HF 1 0 0 5 ') 'J v V Jl/*tt£*- 7 St^tfaHLfco n - 

■-r+^y + jy ^ (2. 6M ^*-fr>) 120?')^? F> (0. 3 2moM *iTL 

fc, raai-x i &twk# tfcife, >f)^D5K2 8g to. 3moi) /thf60? 

Lfco EJS&7&, 1 ') y ^ )W;SaU I PE&dk &«&tfobftSM£, & 

P3vS^ : ^*+^) UTflKU +B*h 2 5 g (12$ 9 8%) 

+n# i 

iftftLfc 1 'J ^ 1~ )WBD7 7 7s=?'t>U, +M*h 9. 7g (5 0mmol) , ?0D^ 
fl>A 1 0 0?')'?'7HK F e C 1 2 0. 2 g*tt&A,-fc"o £^2 4 g (0. 1 

5%) o 
It-frft (A- 2) (O-g-fifc 

T > =f> ^IT. # 1 3 0 0 5 y ? h 7 7 X =t * K » * PS ft i 3 . 5 g 

UOmmol) , +Mftd6. 4g (2 0mmoi) , M)a (v^y>')fV7th 
» y/^y^AO. 27 g (1. 5mol«)> MJ-o-hM-H^^^O. 1 
8 g (3mo I %) » t 1. 9 g (2 Ommo I ) , 

1 0 0 5 ■) 'J v h JH-Sax-KSi, 1 0 Ot^T-B&MlWH.r.:,, UrtfJLfc 
jg fl H B £$iRU > ? V - A- 1 0 0 5 'J 'J ? h A-KTftif U St&^* 6 . 6 g fcftfco 
<7>^<Oiis NMR, IRXCfFD-MS (7 4 — A Kr* -C V — 7"-> s^aa^^ 1- A) 
^SIIjEKjtiK <t£® (A- 2) iEliESttfc MX* 8 0%) o 

[0 0 3 4] 

until 

2 5mmX75mmXl. lmml^I T0S^Iliti^7AS« (v^r-r^ 

CLt(W6 0nm«N. N ' -kf* (N. N' -v7x^A— 4 -t 5 V 7i-,v) - 
N N' -v'7i-A-4 i' -vT^-l. 1' -t"7t^)Hl (JAT\ TPD 2 
3 2P) frfifcRLfc, .-<0TPD 2 3 2RW\ jE?L£ASi LT^"*-*. TPD 

2 3 2R±UR)5 2 0 nmW±|£l.fciETL»ii'^t^ (A- 2) t'&Rl-fco i^b* 

« (a— 2) mjtiEiLwmti-c%k®-t&» ?*>k. ft-s-fe <a- 2) m±^m4 o 

nmoHJx ( 8 -* ; 'J > - ^ T A -5 aR UTF, A 1 qR) *«RLfc<> -<^> 

a i qRji, &*s* uKt'^ i (L i $ : ^Af^-tig) t a i 

q*-tg&*$-£* m^A.l mm t Lt A I q : L i «*RJ?2 0 nmT-J&#l.fc 

0 i q : LiBU^sA i mm$#&mmmt-v&iGmLm?t'm.iK 

° £^*?li£ffiK£6 V'?»«£ 15 3c d/m* , 5 0 0 0 0 cd/ 

m 2 . ft#»*3. 2 c d/A*>Wfelfc)foW»ip*tfc. 4fcv it*ftftS&* IX. 1 0 
0 1; 5 0 0 n m I. «> S*i*s« * [b) «u i£«Kffi 6 V 4> EHSB L i i h , m 

[0 0 3 5] 

ifcR^J 1 _ . n 

*««lKi3^T. 1b £tt (A- 2) <J0ttb^(-. TKlb^TPAF i*7A?t« 
,t 1 0 0*C*?h) 
[^8] 
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[0 0 3 6] 
[111 

& 1 





ft** 


us 

(V) 


(cd/m*) 


(cd/A) 




*(K) 


ifcttfl l 


TPAF 


5 


1 5 0 


2. 5 




5 6 



[0 0 3 7] 
[0 0 3 8] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 




(57) [Claim(s)] 
[Claim 1] 

The new arylamine compound expressed with the following general formula (1). 
[Formula 1] 



( 1 ) 



(Rl and R2 express independently the aryloxy group of the carbon atomic numbers 6-40 which are not 
permuted [ the arylated alkyl radical of the carbon atomic numbers 7-40 which are not permuted / the 
aryl group of the carbon atomic numbers 6-40 which are not permuted / the alkoxy group of the carbon 
atomic numbers 1-30 which are not permuted / the alkyl group of the carbon atomic numbers 1-30 
which are not permuted / a permutation or /, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or ] among a formula, respectively.) 

Arl -Ar4 Independently, the aryl group of the carbon atomic numbers 6-40 which are not permuted [ a 
permutation or ] is expressed, and even if respectively the same, you may differ, respectively. However, 
Arl -Ar4 At least two are m-biphenyl which is not permuted [ a permutation or ] inside, and the 
remainder is a biphenyl which is not permuted [ a permutation or ]. 
[Claim 2] ' 

It sets to the new arylamine compound of said general formula (1), and is Arl. And Ar3 m-biphenyl 
which is not permuted [ a permutation or ] and Ar2 And Ar4 New arylamine compound according to 
claim 1 characterized by being the biphenyl which is not permuted [ a permutation or ]. 
[Claim 3] 

The charge of organic electroluminescent element material which consists of a new arylamine 

compound expressed with a general formula (1) according to claim 1. 

[Claim 4] . 

The organic electroluminescent element which is an organic electroluminescent element which has an 

organic compound layer in inter-electrode [ of a pair ], and is characterized by this organic compound 

layer containing the charge of organic electroluminescent element material according to claim 3. 

[Claim 5] - - 

The organic electroluminescent element according to claim 4 to which said organic compound layer is 
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characterized by being a luminous layer or an electron hole transportation layer. 
[Claim 6] 

The organic electroluminescent element which is an organic electroluminescent element which has an 
organic compound layer in inter-electrode [ of a pair ], and is characterized by having the layer in which 
this organic compound layer contains the charge of organic electroluminescent element material 
according to claim 3 and luminescent material. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

this invention -- a new arylamine compound and an organic electroluminescent element - being related 
-- especially -- high brightness -- it is -- thermal resistance -- high - long lasting -- electron hole 
transportability -- excelling -- high - it is related with the new arylamine compound which realizes 
luminous efficiency organic electroluminescent element and it. 
[0002] 

[Description of the Prior Art] 

The organic electroluminescence (EL) component which used the organic substance is used as the light 
source of the flat-surface illuminant of wall tapestry television, the back light of a display, etc., and 
development is performed briskly. 

the electroluminescence phenomenon of an organic material will be observed by Pope and others (Pope) 
with an anthracene single crystal in 1963 (J. Chem.Phys.38 (1963) 2042) - HERUFURIHHI (Helfinch) 
and Shneider (Schneider) have succeeded in observation of comparatively strong injection EL by using a 
solution electrode system with sufficient injection efficiency in 1965 (Phys.Rev.Lett.14 (1965) 229). As 
reported since then, research which formed the organic luminescence matter with the conjugate organic 
host substance and the organic activator conjugate [ with the condensation benzene ring ] is done. 
Naphthalene, an anthracene, a phenanthrene, tetracene, a pyrene, A benzopyrene, a chrysene, picene, a 
carbazole, a fluorene, a biphenyl, Terphenyl, triphenylene oxide, dihalo biphenyl, trans-stilbene and 1 , 
and 4-diphenyl butadiene etc. was shown as an example of an organic host substance, and an anthracene, 
tetracene, pentacene, etc. were mentioned as an example of an activator. However, each of these organic 
luminescence matter existed as a monolayer with the thickness exceeding 1 micrometer, and needed 
high electric field for luminescence. For this reason, research of the thin film by the vacuum deposition 
method was advanced (for example, Thin Solid Films 94 (1982) 171). . However, although thin-film- 
izing was effective in reduction of driver voltage, it did not come to obtain the component of high 
brightness of practical use level. 

Then, tongues (Tang) devised the EL element which carried out the laminating of the two very thin film 
(an electron hole transportation layer and luminous layer) with vacuum deposition between an anode 
plate and cathode, and realized high brightness by low driver voltage (Appl.Phys.Lett.51 (1987) 913 or 
U.S. Pat. No. 4356429 number). Then, as a result of furthering development of the organic compound 
used for an electron hole transportation layer and a luminous layer for about ten years, the life and 
luminous efficiency of utilization level were attained. Consequently, as for the organic EL device, 
utilization is started from the display of a car stereo and a cellular phone etc. 
[0003] 

However, in the practical use side, luminescence brightness, the endurance of degradation with the 
passage of time to long duration use, etc. are not enough, and the further improvement is called for. It is 
[ as opposed to / when the application to a full color display etc. is considered especially / each color of 
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R G and B ] 300 cd/m2. Reaching the reduction-by-half life of thousands of hours or more by the 
above high brightness is called for. Since the energy gap of a luminous layer was as large as 2.8eV _or 
more for blue luminescence realizing this and carrying out blue luminescence especially of the difficult 
thing and the energy barrier in the case of the hole injection between an electron hole transportation 
layer and a luminous layer was large, the field strength impressed to an interface was large, in the 
conventional electron hole transportation layer, a hole injection was not completed in stability but 

amelioration was called for. 

Moreover, when premised on carrying out vehicle loading of the organic EL device, it is pointed out that 
a problem is in elevated-temperature shelf-life ability 100 degrees C or more. Although it is pointed out 
that glass transition temperature is low in the conventional electron hole transportation layer a so in this 
case and it tended to correspond only by improving this at 100 degrees C or more, good shelf-life ability 
[ in / it is inadequate and / an elevated temperature ] was not yet realized. Furthermore, exciplex was 
generated as an interaction of an electron hole transportation layer and a luminous layer, and there was 
also a problem that the brightness of a component deteriorated. 
[0004] 

[Problem(s) to be Solved by the Invention] . . 

what was made in order that this invention might solve the aforementioned technical problem - it is - 
high brightness - it is - thermal resistance - high - long lasting - electron hole transportability -- 
excelling - high - it aims at offering the new arylamine compound which realizes luminous efficiency 
organic electroluminescent element and it. 
[0005] 

[Means for Solving the Problem] 

this invention persons came to complete header this invention for the brightness of an organic 
electroluminescent element, thermal resistance, and a life improving, if the new arylamine compound 
which has specific structure is added in an organic compound layer, and electron hole transportability 
improving further, and becoming high luminous efficiency, as a result of repeating research 
wholeheartedly that the organic electroluminescent element (the following, organic EL device) which 
has the aforementioned desirable property should be developed. 

ThaHs, this invention offers the new arylamine compound expressed with the following general formula 
(1). 

[Formula 2] 



( 1 ) 




[0007] , r An . . , 

(Rl and R2 express independently the aryloxy group of the carbon atomic numbers 6-40 which are not 
permuted [ the arylated alkyl radical of the carbon atomic numbers 7-40 which are not permuted / the 
aryl group of the carbon atomic numbers 6-40 which are not permuted / the alkoxy group of the carbon 
atomic numbers 1 -30 which are not permuted / the alkyl group of the carbon atomic numbers 1-30 
which are not permuted / a permutation or /, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or ] among a formula, respectively.) 

Arl -Ar4 Independently, the aryl group of the carbon atomic numbers 6-40 which are not permuted [ a 
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permutation or ] is expressed, and even if respectively the same, you may differ, respectively. However, 
Arl -Ar4 At least two are m-biphenyl which is not permuted [ a permutation or ] inside, and the 
remainder is a biphenyl which is not permuted [ a permutation or ]. 

Moreover, this invention is an organic EL device which has an organic compound layer in inter- 
electrode [ of a pair ], and provides the charge of organic EL device material which consists of a new 
arylamine compound expressed with a general formula (1), and a list also with the organic EL device 
characterized by this organic compound layer containing said charge of organic EL device material. 
[0008] 

[Embodiment of the Invention] 

The new arylamine compound of this invention is expressed with the above-mentioned general formula 

It sets to a general formula (1) and is Rl. And R2 The aryloxy group of the carbon atomic numbers 6-40 
which are not permuted [ the arylated alkyl radical of the carbon atomic numbers 7-40 which are not 
permuted / the aryl group of the carbon atomic numbers 6-40 which are not permuted / the alkoxy group 
of the carbon atomic numbers 1-30 which are not permuted / the alkyl group of the carbon atomic 
numbers 1-30 which are not permuted / a permutation or /, a permutation, or /, a permutation, or /, a 
permutation, or /, a permutation, or ] is expressed independently, respectively. 

As an alkyl group, for example as an alkoxy group, methyl, ethyl, n-propyl, iso-propyl, etc. As methoxy, 
ethoxy **, and an aryl group, as an arylated alkyl radical, phenyl, a biphenyl, naphthyl, etc. Benzyl, 
alpha-methylbenzyl, alpha-ethyl benzyl, alpha, and alpha-dimethylbenzyl, As an aryloxy group, 4- 
methylbenzyl, 4-ethyl benzyl, 2-tert-butylbenzyl, 4-n-octylbenzyl, naphthyl methyl, diphenyl methyl, 
etc. Phenoxy, naphthyloxy one, and ANSUKURU oxy-** pyrenyl oxy-** biphenyl oxy-** fluoran 
thenyl oxy-** KURISE nil oxy-** peri RENIRU oxy-** are mentioned. 
[0009] 

As a substituent of each [ these ] radical, for example Moreover, a fluorine atom, a chlorine atom, 
Halogen atoms, such as a bromine atom and iodine atom, methyl, ethyl, n-propyl, Alkyl groups, such as 
iso-propyl, methoxy, the alkoxy group of ethoxy **, Arylated alkyl radicals, such as aryloxy groups, 
such as phenoxy, benzyl, phenethyl, and phenylpropyl, A nitro group, a cyano group, a dimethylamino 
radical, a dibenzylamino radical, a diphenylamino radical, Heterocycle radicals, such as aryl groups, 
such as permutation amino groups, such as a morpholino group, a phenyl group, a toluyl radical, a 
biphenyl radical, a naphthyl group, an anthryl radical, and a pyrenyl radical, a pyridyl radical, a thienyl 
group, a furil radical, a quinolyl radical, and a cull PAZORIRU radical, etc. are mentioned. 
[0010] 

Moreover, it sets to a general formula (1) and is Arl -Ar4. Independently, the aryl group of the carbon 
atomic numbers 6-40 which are not permuted [ a permutation or ] is expressed, and even if respectively 
the same, you may differ, respectively. 

As an aryl group, a phenyl group, a toluyl radical, a biphenyl radical, a naphthyl group, an anthryl 
radical, a pyrenyl radical, etc. are mentioned, for example. 

It sets to a general formula (1) and is Arl -Ar4. At least two are m-biphenyl which is not permuted [ a 
permutation or ] inside, and the remainder is a biphenyl which is not permuted [ a permutation or ]. 
[0011] 

Arl -Ar4 As a substituent in the radical to express For example, halogen atoms, such as a fluorine atom, 
a chlorine atom, a bromine atom, and iodine atom, Alkyl groups, such as methyl, ethyl, n-propyl, and 
iso-propyl, Aryloxy groups, such as methoxy, an alkoxy group of ethoxy **, and phenoxy, Arylated 
alkyl radicals, such as benzyl, phenethyl, and phenylpropyl, A nitro group, a cyano group, a 
dimethylamino radical, a dibenzylamino radical, a diphenylamino radical, Heterocycle radicals, such as 
aryl groups, such as permutation amino groups, such as a morpholino group, a phenyl group, a toluyl 
radical, a biphenyl radical, a naphthyl group, an anthryl radical, a pyrenyl radical, and a fluoran thenyl 
radical, a pyridyl radical, a thienyl group, a furil radical, a quinolyl radical, and a cull PAZORIRU 
radical, etc. are mentioned. 

Furthermore, as an aryl substituent in an aryl permutation biphenyl, a phenyl group, a biphenyl radical, a 
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terphenyl radical, a naphthyl group, an anthryl radical, a fluorenyl group, etc. are mentioned, for 
example. 

Arl And Ar3 m-biphenyl which is not permuted [ a permutation or ] and Ar2 And Art It is desirable 

that it is the biphenyl which is not permuted [ a permutation or ]. 

[0012] 

The organic EL device of this invention is an organic EL device which has an organic compound layer 
in inter-electrode [ of a pair ], and this organic compound layer contains the charge of organic EL device 
material of said new arylamine compound. 

It is desirable that said organic compound layer is a luminous layer or an electron hole transportation 
layer. Moreover, it is also desirable to have the layer in which said organic compound layer contains the 
charge of organic EL device material and luminescent material of said new arylamine compound, 
it is because at least non -****** which it has a high glass transition point that the brightness of an 
organic EL device, thermal resistance, a life, and luminous efficiency improve, and it cannot interact 
with luminescent material easily when this arylamine compound is excellent in electron hole 
transportability and a hole injection is possible for stability, and is produced by the interaction will be 
avoided if an organic compound layer boils said new arylamine compound further at least and it is made 
to contain. 
[0013] 

Although the example of representation of a general formula (1) is illustrated in the new arylamine 
compound of this invention below, this invention is not limited to these examples of representation. 
[0014] 
[Formula 3] 
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[0015] 
[Formula 4] 
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[0016] 
[Formula 5] 




[0017] 
[Formula 6] 
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The organic EL device of this invention is a component in which the monolayer or the multilayer 
organic compound layer was formed between an anode plate and cathode. In the case of the monolayer 
mold, the luminous layer is prepared between an anode plate and cathode. A luminous layer contains 
luminescent material, and in order to make the electron hole which was poured in from the anode plate 
in addition to it, or the electron poured in from cathode convey to luminescent material, it may contain a 
hole-injection ingredient or an electron injection ingredient. However, as for luminescent material, it is 
desirable to have very high fluorescence quantum efficiency, high electron hole transport capacity, and 
electronic transport capacity, and to form a uniform thin film. The organic EL device of a multilayer 
mold has some which carried out the laminating with the multilayer configuration of (an anode plate / 
hole injection layer / luminous layer / cathode), (an anode plate / luminous layer / electronic injection 
layer / cathode), and (an anode plate / hole injection layer / luminous layer / electronic injection layer / 
cathode). 
[0019] 

In addition to the new arylamine compound of this invention, the further well-known luminescent 
material, a doping ingredient, a hole-injection ingredient, and an electron injection ingredient can also be 
used for a luminous layer if needed. As a desirable usage of this new arylamine compound, it adds at 0.5 
- 100 % of the weight of concentration in the layer of either a luminous layer, an electronic injection 
layer, an electron hole transportation layer or a hole injection layer. It is 50- 100 % of the weight of 
concentration still more preferably. 

An organic EL device can prevent the fall of the brightness by quenching, or a life by making it 
multilayer structure. If there is need, it can be used combining luminescent material, other doping 
ingredients, a hole-injection ingredient, or an electron injection ingredient. Moreover, improvement in 
luminescence brightness or luminous efficiency and luminescence of red or white can also be obtained 
with other doping ingredients. Moreover, a hole injection layer, a luminous layer, and an electronic 
injection layer may be formed of the lamination more than a bilayer, respectively. In the case of a hole 
injection layer, in that case, the layer which conveys [ the layer which pours in an electron hole from an 
electrode ] an electron hole for an electron hole from a hole injection layer and a hole injection layer to a 
reception luminous layer is called an electron hole transportation layer. Similarly, in the case of an 
electronic injection layer, the layer which conveys [ the layer which pours in an electron from an 
electrode ] an electron for an electron from an electronic injection layer and an electronic injection layer 
to a reception luminous layer is called an electron transport layer. These each class is used by each 
factor, such as adhesion with the energy level of an ingredient, thermal resistance, an organic compound 
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layer, or a metal electrode, choosing it. 
[0020] 

As the luminescent material which can be used for an organic compound layer with said new arylamine 
compound, or a host ingredient, there is condensed multi-ring aromatic series, for example, an 
anthracene, naphthalene, a phenanthrene, a pyrene, tetracene, pentacene, coronene, a chrysene, a 
fluorescein, perylene, rubrene, and those derivatives exist. Non [ furthermore, / phtalo perylene, 
naphthalo perylene, and peri non, / phtalo peri ] Naphthalo peri non, a diphenyl butadiene, a tetra-phenyl 
butadiene, A coumarin, oxadiazole, aldazine, bis-benzoKISAZORIN, Bis-styryl, pyrazine, a 
cyclopentadiene, a quinoline metal complex, An amino quinoline metal complex, a benzoquinoline 
metal complex, an imine, diphenylethylene, Although a vinyl anthracene, a diamino carbazole, a pyran, 
thiopyran, poly methine, merocyanine, an imidazole chelation oxy-NOIDO compound, Quinacridone, 
rubrene, a stilbene system derivative, a fluorochrome, etc. are mentioned, it is not limited to these. 
[0021] 

The compound which has the capacity to convey an electron hole, as a well-known hole-injection 
ingredient, has the hole-injection effectiveness which was excellent to the hole-injection effectiveness, 
the luminous layer, or luminescent material from an anode plate, and prevented migration into the 
electronic injection layer or electron injection ingredient of an exciton generated by the luminous layer, 
and was excellent in the thin film organization potency force is desirable. Specifically A phthalocyanine 
derivative, a naphthalocyanine derivative, a porphyrin derivative, Oxazole, oxadiazole, triazole, an 
imidazole,' imidazolone, Imidazole thione, pyrazoline, a pyrazolone, a tetrahydro imidazole, Oxazole, 
oxadiazole, a hydrazone, an acyl hydrazone, The poly aryl alkane, a stilbene, a butadiene, a benzidine 
mold triphenylamine, a styryl amine mold triphenylamine, a diamine mold triphenylamine, etc., 
Although polymeric materials, such as those derivatives and a polyvinyl carbazole, polysilane, and a 
conductive polymer, are mentioned, it is not limited to these. 
[0022] 

The still more effective hole-injection ingredient in the well-known hole-injection ingredient which can 
be used in the organic EL device of this invention is the third class amine derivative of aromatic series, 
or a phthalocyanine derivative. 

The example of the third class amine derivative of aromatic series A triphenylamine, a tntolyl amine, A 
tolyl diphenylamine, N, N'-diphenyl-N, N' - (3-methylphenyl) -1, the l'-biphenyl -4, 4'-diamine, N, N, 
N\ N' - (4-methylphenyl) -1, the 1 '-phenyl -4, 4'-diamine, N, N, N', N' - (4-methylphenyl) -1, the l'- 
biphenyl -4, 4'-diamine, N and N' - diphenyl-N and N' - dinaphthyl -1 and 1' - the - biphenyl -4 and 4' - 
diamine - N, N'-(methylphenyl)-N, N' -(4-n-buthylphenyl)- A phenanthrene -9, 10-diamine, Although it 
is oligomer or a polymer with the third class amines frame of such aromatic series, such as an N and N- 
bis(4-G 4-tolylamino phenyl)-4-phenyl-cyclohexane, it is not limited to these. 
As for the example of a phthalocyanine (Pc) derivative, ****** is not limited to these with a 
phthalocyanine derivative and naphthalocyanine derivatives, such as H2 Pc, CuPc, CoPc, NiPc, ZnPc, 
PdPc, FePc, MnPc, ClAlPc, CIGaPc, CllnPc, CISnPc, C12 SiPc, (HO) AlPc, (HO) GaPc, VOPc, TiOPc, 
MoOPc, and GaPc-O-GaPc. 
[0023] 

The compound which has the capacity to convey an electron, as a well-known electron injection 
ingredient, has the electron injection effectiveness which was excellent to the electron injection 
effectiveness, the luminous layer, or luminescent material from cathode, and prevented migration to the 
hole injection layer of the exciton generated by the luminous layer, and was excellent in the thin film 
organization potency force is desirable, concrete - full - me - non, although anthra quinodimethan, 
diphenoquinone, thiopyran dioxide, oxazole, oxadiazole, triazole, an imidazole, perylene tetracarboxyhc 
acid, deflection ORENIRIDEN methane, anthra quinodimethan, anthrones, etc. and those derivatives are 
mentioned, it is not limited to these. Moreover, charge impregnation nature can also be raised by adding 
the electronic acceptance matter into a hole-injection ingredient, and adding the electron-donative matter 
into an electron injection ingredient. 
[0024] 
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In the organic EL device of this invention, a still more effective well-known electron injection ingredient 
is a metal complex compound or a nitrogen-containing five membered ring derivative. 
The example of a metal complex compound 8-hydroxyquinolinate lithium, Bis(8-hydroxyquinolmate) 
zinc, bis(8-hydroxyquinolinate)copper, Bis(8-hydroxyquinolinate) manganese, tris(8- 
hydroxyquinolinate)aluminium, Tris (2-methyl-8-hydroxyquinolinate) aluminum, A tns (8- 
hydroxyquinolinate) gallium, bis(10-hydroxy benzo[h] quinolinate) beryllium, Bis(10-hydroxy benzo[h] 
quinolinate) zinc, a bis(2-methyl-8-quinolinate) chloro gallium, Although a bis(2-methyl-8-quinohnate) 
(o-cresolate) gallium, bis(2-methyl-8-quinolinate) (1-naphth RATO) aluminum, a bis(2-methyl-8- 
quinolinate) (2-naphth RATO) gallium, etc. are mentioned It is not limited to these. 
[0025] . 
Moreover, a nitrogen-containing 5 member derivative has oxazole, a thiazole, oxadiazole, thiadiazole, or 
a desirable triazole derivative. Specifically, it is 2 and 5-screw (1 -phenyl). -1,3, 4-oxazole, Dimethyl 
POPOP, 2, 5-screw (1-phenyl) -1,3, 4-thiazole, 2, 5-screw (1-phenyl) -1,3, 4-oxadiazole, 2-(4'-tert- 
buthylphenyl)-5-(4"-biphenyl) 1, 3, 4-oxadiazole, 2, 5-bis(l-naphthyl)-bis[ 1, 3, 4-oxadiazole, 1, and 4-] 
[2- (5-phenyl oxadiazolyl)] benzene, 1, 4-screw [2-(5-phenyl oxadiazolyl)-4-tert-butylbenzene], 2-(4'- 
tert-buthylphenyl)-5-(4"-biphenyl)- 1, 3, and 4-thiadiazole - 2, 5-bis(l-naphthyl)-bis[ 1, 3, 4- 
thiadiazole, 1, and 4-] [2- (5-phenyl thiadiazolyl)] benzene, 2-(4'-tert-buthylphenyl)-5-(4"-biphenyl)-, 
although 1, 3, 4-triazole, 2, and 5-bis(l-naphthyl)-bis[ 1, 3, 4-triazole, 1, and 4-] [2- (5-phenyl tnazoryl)] 
benzene etc. is mentioned It is not limited to these. 

In this invention, an inorganic compound layer may be prepared between a luminous layer and an 
electrode for the improvement in charge injectional. as such an inorganic compound layer - alkali metal 
compounds (a fluoride, oxide, etc.), an alkaline-earth-metal compound, etc. - it is - concrete - LiF, Li2 
O, RaO, SrO and BaF2, and SrF2 etc. - it is mentioned. 
[0026] 

What has a bigger work function than 4eV as a conductive ingredient used for the anode plate ot an 
organic EL device is suitable, and organic conductive resin, such as the poly thiophene and polypyrrole, 
is used for gold oxide groups, such as tin oxide used for those alloys, such as carbon, aluminum, 
vanadium, iron, cobalt, nickel, a tungsten, silver, gold, platinum, and palladium, and an ITO substrate, 
and a NESA substrate, and indium oxide, and a pan. Although what has a work function smaller than 
4eV as conductive matter used for cathode is suitable and those alloys, such as magnesium, calcium, tin, 
lead, titanium, an yttrium, a lithium, a ruthenium, manganese, and aluminum, are used, it is not limited 
to these. As an alloy, although magnesium/silver, magnesium/indium, a lithium/aluminum, etc. are 
mentioned as an example of representation, it is not limited to these. The ratio of an alloy is controlled 
by the temperature of the source of vacuum evaporationo, the ambient atmosphere, a degree of vacuum, 
etc., and is chosen as a suitable ratio. As long as an anode plate and cathode have the need, they may be 
formed of the lamination more than a bilayer. 

In order to make light emit efficiently in an organic EL device, as for one [ at least ] field, it is desirable 
to make it transparence enough in the luminescence wavelength field of a component. Moreover, the 
transparent thing of a substrate is desirable. The above-mentioned conductive ingredient is used for a 
transparent electrode, and it sets it up so that predetermined translucency may secure by approaches, 
such as vacuum evaporationo and sputtering. As for the electrode of a luminescence side, it is desirable 
to make light transmittance 10% or more. Although a substrate is not limited if it has mechanical and 
thermal reinforcement and has transparency, it has a glass substrate and a transparency resin film. As a 
transparency resin film, polyethylene, an ethylene-vinylacetate copolymer, An ethylene-vinylalcohol 
copolymer, polypropylene, polystyrene, Polymethylmethacrylate, a polyvinyl chloride, polyvinyl 
alcohol, A polyvinyl butyral, nylon, a polyether ether ketone, the poly ape phone, A polyether ape phon, 
a tetrafluoroethylene-perfluoroalkyl vinyl ether copolymer, Polyvinyl fluoride, a tetrafluoroethylene- 
ethylene copolymer, A tetrafluoroethylene-hexafluoropropylene copolymer, polychlorotrifluoroethylene 
resin, poly vinylidene fluoride, polyester, a polycarbonate, polyurethane, polyimide, polyether imide, 
polyimide, polypropylene, etc. are mentioned. 
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A protective layer is prepared on the surface of a component for the improvement of stability to 
temperature, humidity, an ambient atmosphere, etc., or the organic EL device of this invention can also 
protect the whole component with a silicone oil, resin, etc. 

Formation of each class of an organic EL device can apply which approach of the wet forming- 
membranes methods, such as the dry type forming-membranes methods, such as vacuum deposition, 
sputtering, plasma, and ion plating, spin coating, dipping, and flow coating. Although especially 
thickness is not limited, it is necessary to set it as suitable thickness. If thickness is too thick, in order to 
obtain a fixed optical output, big applied voltage will be needed and effectiveness will worsen. If 
thickness is too thin, even if a pinhole etc. will occur and it will impress electric field, sufficient 
luminescence brightness is not obtained. The usual thickness has the still more desirable range of 0.2 
micrometers from lOnm, although the range of 10 micrometers is suitable from 5nm. 
[0029] 

The solvent may be any, although suitable solvents, such as ethanol, chloroform, a tetrahydrofuran, and 
dioxane, are made to dissolve or distribute the ingredient which forms each class in the case of the wet 
forming-membranes method and a thin film is formed. Moreover, also in which organic thin film layer, 
suitable resin and a suitable additive may be used on a membrane formation disposition for pinhole 
prevention of the film etc. As possible resin of use, conductive resin, such as photoconductivity resin, 
such as insulating resin, such as polystyrene, a polycarbonate, polyarylate, polyester, a polyamide, 
polyurethane, polysulfone, polymethylmethacrylate, polymethyl acrylate, and a cellulose, and those 
copolymers, poly-N-vinylcarbazole, and polysilane, the poly thiophene, and polypyrrole, can be 
mentioned. Moreover, an antioxidant, an ultraviolet ray absorbent, a plasticizer, etc. can be mentioned as 
an additive. 
[0030] 

The organic EL device of this invention can be used for the light source of the back light of flat-surface 

illuminants, such as a flat-panel display of a flat TV, a copying machine, a printer, and a liquid crystal 

display, or instruments, the plotting board, a beacon light, etc. 

[0031] 

[Example] 

Hereafter, this invention is further explained to a detail based on a synthetic example and an example. 
The synthetic example 1 (compound (A-2)) 

The reaction path of intermediate field d, intermediate field h, and intermediate field i is shown below. 
[Formula 7] 
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[0032] 

Composition of intermediate field c 

It was made to react for 7 hours, teaching Pd/C(7.5%) lg and blowing hydrogen below 30 degrees C 
into the 3-nitro diphenyl 13g (65mmol) 75ml suspension of ethanol. Reaction mixture was filtered, and 
after carrying out Pd/C removal, intermediate-field cl0.8g which carries out reduced pressure distilling 
off of the solvent, and is made into the purpose was obtained (98% of yield). 
Composition of intermediate field d 

They are intermediate-product c6.8g (40mmol), 3-BUROMO phenyl 9.2g (40mmol), and tris (JIBEN 
zylidene acetone) the bottom of an argon air current, and in a 300ml three necked flask with a cooling 
pipe. After adding JIPARAJIUMUl.lg (1.5-mol%), tree o-toluyl phosphine 0.72g (three-mol%), t- 
butoxy sodium 3.8g (40mmol), and 100ml of desiccation toluene, heating **** was carried out at 100 
degrees C overnight. The depositing crystal was separated after reaction termination, 100ml of 
methanols washed, and intermediate-field dl 1.8g (90% of yield) was obtained. 
[0033] 

Composition of intermediate field h 

Fluorene 22g (0.13mmol) and 100ml of desiccation THF were taught the bottom of an argon air current, 
and into the 500ml three necked flask, and it cooled at -78 degrees C. 120ml (2.6M hexane) (0.32 mols) 
of n-butyl lithium was dropped here. After agitating in this ** for 1 hour, the 60ml solution of methyl 
bromide 28g (0.3 mols)/THF(s) was dropped at -78 degrees C. Then, it returned to the room temperature 
gradually and ****(ed) at the room temperature overnight. Reaction mixture was poured into 11. of 
water after reaction termination, and desiccation distilling off was carried out with sulfuric anhydride 
magnesium after an IPE extract and saturation brine washing. The column chromatography (silica gel, 
an expansion solvent: hexane) refined the residue, and intermediate-field h25g (98% of yield) was 
obtained. 

Composition of intermediate field i 

Into the 11. three necked flask which shaded, intermediate-field h9.7g (50mmol), 100ml of chloroform, 
and FeC12 0.2g were taught. Subsequently, 24g (0.15 mols) of bromines was dropped at 0 degree C. 
Then, it was made to react at a room temperature overnight. Intermediate-field il5g which carries out 
stoving of the precipitated crystal after washing separation, rinsing, and ethanol, and targets it was 
obtained after reaction termination (85% of yield). 
Composition of a compound (A-2) 

They are intermediate-product i3.5g (lOmmol), intermediate-product d6.4g (20mmol), and tris (JIBEN 
zylidene acetone) the bottom of an argon air current, and in a 300ml three necked flask with a cooling 
pipe. After adding JIPARAJIUMU0.27g (1.5-mol%), tree o-toluyl phosphine 0.1 8g (three-mol%), t- 
butoxy sodium 1.9g (20mmol), and 100ml of desiccation toluene, heating **** was carried out at 100 
degrees C overnight. The depositing crystal was separated after reaction termination, 100ml of 
methanols washed, and 6.6g of yellow powder was obtained. This thing was identified the compound 
(A-2) by measurement of NMR, IR, and FD-MS (field desorption mass spectrum) (80% of yield). 
[0034] 
Example 1 

After performing ultrasonic cleaning for the glass substrate with an ITO transparent electrode of 
25mmx75mmxl.lmm thickness (JIOMA tick company make) for 5 minutes in isopropyl alcohol, UV 
ozone washing was performed for 30 minutes, the field top of the side in which the substrate electrode 
holder of a vacuum evaporation system is equipped with the glass substrate with transparent electrode 
Rhine after washing, and transparent electrode Rhine is formed first - said transparent electrode - a 
wrap - like - carrying out » N of 60nm of thickness, and N' - bis(N and N'-diphenyl-4-aminophenyl)-N 
and N' - diphenyl -4 and 4' - the - diamino -1 and 1' - biphenyl film (following and TPD232 film) was 
formed. This TPD232 film functions as a hole injection layer. Next, the above-mentioned electron hole 
transportability compound (A-2) of 20nm of thickness was formed on TPD232 film. This compound (A- 
2) film functions as an electron hole transportation layer. Furthermore, the tris (eight quinolinol) 
aluminum film (henceforth, Alq film) of 40nm of thickness was formed on the compound (A-2) film. 
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This Alq film functions as a luminous layer, next -- Li (the source of Li: SAESU getter company make), 
and Alq -- duality - it was made to vapor-deposit and the Alq:Li film was formed by 20nm of thickness 
as an electronic injection layer (cathode). On this Alq:Li film, Metal aluminum was made to vapor- 
deposit, metal cathode was formed, and the organic EL device was produced. 
As for this component, blue luminescence of luminescence brightness 153 cd/m2, the maximum 
luminescence brightness of 50000 cds/m2, and luminous efficiency 3.2 cd/A was obtained by direct- 
current-voltage 6V. Moreover, it saved in the 100-degree C environment as a heat-resistant retention test 
for 500 hours. When direct-current-voltage 6V were impressed like trial before, 98% of brightness was 
shown to early brightness, and it was 98% of brightness retention. 
[0035] 

The example 1 of a comparison 

It sets in the example 1 and is the following compound TPAF (glass transition temperature of less than 
100 degrees C) instead of a compound (A-2). 
[Formula 8] 




After having produced the organic EL device similarly, having measured luminescence brightness and 
luminous efficiency, observing the luminescent color and saving under the temperature of 85 degrees C 
as a heat-resistant test further by direct-current-voltage 5V except for having used it for 500 hours, the 
brightness retention from initial brightness was measured. The result is shown in Table 1. 
[0036] 
[Table 1] 

H 1 







(V) 


(cd/m 2 ) 


(cd/A) 




mm 


Jt«0J 1 


TPAF 


5 


1 5 0 


2. 5 




5 6 



As shown in Table 1, the organic EL device using the new arylamine compound of this invention has 
luminescence brightness and high luminous efficiency, and is excellent in thermal resistance. This has a 
glass transition temperature of the new arylamine compound of this invention as high as 100 degrees C 
or more, and it is for not interacting with a luminous layer. 
[0038] 

[Effect of the Invention] 

As mentioned above, as explained to the detail, it is high brightness, and the organic electroluminescent 
element using the new arylamine compound of this invention has high thermal resistance, and is long 
lasting, and electron hole transportability is excellent, and it is high luminous efficiency. 
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For this reason, the organic electroluminescent element of this invention is useful as the light source of 
the flat-surface illuminant of wall tapestry television, the back light of a display, etc. 



[Translation done.] 



Vittrr/Av\vw4 inHI innit on in/r.pi-hin/tran web cei eiie 



1/3/2008 



JP,3998903,B [TECHNICAL FIELD] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] 

this invention -- a new arylamine compound and an organic electroluminescent element -- being related 
-- especially - high brightness -- it is -- thermal resistance -- high -- long lasting -- electron hole 
transportability -- excelling -- high -- it is related with the new arylamine compound which realizes 
luminous efficiency organic electroluminescent element and it. 
[0002] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] 

The organic electroluminescence (EL) component which used the organic substance is used as the light 
source of the flat-surface illuminant of wall tapestry television, the back light of a display, etc., and 
development is performed briskly. 

the electroluminescence phenomenon of an organic material will be observed by Pope and others (Pope) 
with an anthracene single crystal in 1963 (J. Chem.Phys.38 (1963) 2042) - HERUFURIHHI (Helfinch) 
and Shneider (Schneider) have succeeded in observation of comparatively strong injection EL by using a 
solution electrode system with sufficient injection efficiency in 1965 (Phys.Rev.Lett.14 (1965) 229). As 
reported since then, research which formed the organic luminescence matter with the conjugate organic 
host substance and the organic activator conjugate [ with the condensation benzene ring ] is done. 
Naphthalene, an anthracene, a phenanthrene, tetracene, a pyrene, A benzopyrene, a chrysene, picene, a 
carbazole, a fluorene, a biphenyl, Terphenyl, triphenylene oxide, dihalo biphenyl, trans-stilbene and 1, 
and 4-diphenyl butadiene etc. was shown as an example of an organic host substance, and an anthracene, 
tetracene, pentacene, etc. were mentioned as an example of an activator. However, each of these organic 
luminescence matter existed as a monolayer with the thickness exceeding 1 micrometer, and needed 
high electric field for luminescence. For this reason, research of the thin film by the vacuum deposition 
method was advanced (for example, Thin Solid Films 94 (1982) 171). . However, although thin-film- 
izing was effective in reduction of driver voltage, it did not come to obtain the component of high 
brightness of practical use level. 

Then, tongues (Tang) devised the EL element which carried out the laminating of the two very thin tilm 
(an electron hole transportation layer and luminous layer) with vacuum deposition between an anode 
plate and cathode, and realized high brightness by low driver voltage (Appl.Phys.Lett.51 (1987) 913 or 
U.S. Pat. No. 4356429 number). Then, as a result of furthering development of the organic compound 
used for an electron hole transportation layer and a luminous layer for about ten years, the life and 
luminous efficiency of utilization level were attained. Consequently, as for the organic EL device, 
utilization is started from the display of a car stereo and a cellular phone etc. 

However, in the practical use side, luminescence brightness, the endurance of degradation with the 
passage of time to long duration use, etc. are not enough, and the further improvement is called for. It is 
[ as opposed to / when the application to a full color display etc. is considered especially / each color of 
R, G, and B ] 300 cd/m2. Reaching the reduction-by-half life of thousands of hours or more by the 
above high brightness is called for. Since the energy gap of a luminous layer was as large as 2.8eV or 
more for blue luminescence realizing this and carrying out blue luminescence especially of the difficult 
thing and the energy barrier in the case of the hole injection between an electron hole transportation 
layer and a luminous layer was large, the field strength impressed to an interface was large, in the 
conventional electron hole transportation layer, a hole injection was not completed in stability but 
amelioration was called for. 

Moreover, when premised on carrying out vehicle loading of the organic EL device, it is pointed out that 
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a problem is in elevated-temperature shelf-life ability 100 degrees C or more. Although it is pointed out 
that glass transition temperature is low in the conventional electron hole transportation layer also in this 
case and it tended to correspond only by improving this at 100 degrees C or more, good shelf-life ability 
[ in / it is inadequate and / an elevated temperature ] was not yet realized. Furthermore, exciplex was 
generated as an interaction of an electron hole transportation layer and a luminous layer, and there was 
also a problem that the brightness of a component deteriorated. 
[0004] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] 

As mentioned above, as explained to the detail, it is high brightness, and the organic electroluminescent 
element using the new arylamine compound of this invention has high thermal resistance, and is long 
lasting, and electron hole transportability is excellent, and it is high luminous efficiency. 
For this reason, the organic electroluminescent element of this invention is useful as the light source of 
the flat-surface illuminant of wall tapestry television, the back light of a display, etc. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



1/3/2008 



JP,3998903,B [TECHNICAL PROBLEM] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

what was made in order that this invention might solve the aforementioned technical problem -- it is -- 
high brightness - it is -- thermal resistance - high - long lasting - electron hole transportability -- 
excelling -- high - it aims at offering the new arylamine compound which realizes luminous efficiency 
organic electroluminescent element and it. 
[0005] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] 

this invention persons came to complete header this invention for the brightness of an organic 
electroluminescent element, thermal resistance, and a life improving, if the new arylamine compound 
which has specific structure is added in an organic compound layer, and electron hole transportability 
improving further, and becoming high luminous efficiency, as a result of repeating research 
wholeheartedly that the organic electroluminescent element (the following, organic EL device) which 
has the aforementioned desirable property should be developed. 
[0006] 

That is, this invention offers the new arylamine compound expressed with the following general formula 
(!)• 

[Formula 2] 



( i ) 




(Rl and R2 express independently the aryloxy group of the carbon atomic numbers 6-40 which are not 
permuted [ the arylated alkyl radical of the carbon atomic numbers 7-40 which are not permuted / the 
aryl group of the carbon atomic numbers 6-40 which are not permuted / the alkoxy group of the carbon 
atomic numbers 1-30 which are not permuted / the alkyl group of the carbon atomic numbers 1-30 
which are not permuted / a permutation or /, a permutation, or /, a permutation, or /, a permutation, or /, z 
permutation, or ] among a formula, respectively.) 

Arl -Ar4 Independently, the aryl group of the carbon atomic numbers 6-40 which are not permuted [ a 
permutation or ] is expressed, and even if respectively the same, you may differ, respectively. However, 
Arl -Ar4 At least two are m-biphenyl which is not permuted [ a permutation or ] inside, and the 
remainder is a biphenyl which is not permuted [ a permutation or ]. 

Moreover, this invention is an organic EL device which has an organic compound layer in inter- 
electrode [ of a pair ], and provides the charge of organic EL device material which consists of a new 
arylamine compound expressed with a general formula (1), and a list also with the organic EL device 
characterized by this organic compound layer containing said charge of organic EL device material. 
[0008] 
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[Embodiment of the Invention] 

The new arylamine compound of this invention is expressed with the above-mentioned general formula 
(!)• 

It sets to a general formula (1) and is Rl . And R2 The aryloxy group of the carbon atomic numbers 6-40 
which are not permuted [ the arylated alkyl radical of the carbon atomic numbers 7-40 which are not 
permuted / the aryl group of the carbon atomic numbers 6-40 which are not permuted / the alkoxy group 
of the carbon atomic numbers 1-30 which are not permuted / the alkyl group of the carbon atomic 
numbers 1-30 which are not permuted / a permutation or /, a permutation, or /, a permutation, or /, a 
permutation, or /, a permutation, or ] is expressed independently, respectively. 

As an alkyl group, for example as an alkoxy group, methyl, ethyl, n-propyl, iso-propyl, etc. As methoxy, 
ethoxy **, and an aryl group, as an arylated alkyl radical, phenyl, a biphenyl, naphthyl, etc. Benzyl, 
alpha-methylbenzyl, alpha-ethyl benzyl, alpha, and alpha-dimethylbenzyl, As an aryloxy group, 4- 
methylbenzyl, 4-ethyl benzyl, 2-tert-butylbenzyl, 4-n-octylbenzyl, naphthyl methyl, diphenyl methyl, 
etc. Phenoxy, naphthyloxy one, and ANSUKURU oxy-** pyrenyl oxy-** biphenyl oxy-** fluoran 
thenyl oxy-** KURISE nil oxy-** peri RENIRU oxy-** are mentioned. 
[0009] 

As a substituent of each [ these ] radical, for example Moreover, a fluorine atom, a chlorine atom, 
Halogen atoms, such as a bromine atom and iodine atom, methyl, ethyl, n-propyl, Alkyl groups, such as 
iso-propyl, methoxy, the alkoxy group of ethoxy **, Arylated alkyl radicals, such as aryloxy groups, 
such as phenoxy, benzyl, phenethyl, and phenylpropyl, A nitro group, a cyano group, a dimethylamino 
radical, a dibenzylamino radical, a diphenylamino radical, Heterocycle radicals, such as aryl groups, 
such as permutation amino groups, such as a morpholino group, a phenyl group, a toluyl radical, a 
biphenyl radical, a naphthyl group, an anthryl radical, and a pyrenyl radical, a pyridyl radical, a thienyl 
group, a furil radical, a quinolyl radical, and a cull PAZORIRU radical, etc. are mentioned. 
[0010] 

Moreover, it sets to a general formula (1) and is Arl -Ar4. Independently, the aryl group of the carbon 
atomic numbers 6-40 which are not permuted [ a permutation or ] is expressed, and even if respectively 
the same, you may differ, respectively. 

As an aryl group, a phenyl group, a toluyl radical, a biphenyl radical, a naphthyl group, an anthryl 
radical, a pyrenyl radical, etc. are mentioned, for example. 

It sets to a general formula (1) and is Arl -Art. At least two are m-biphenyl which is not permuted [ a 
permutation or ] inside, and the remainder is a biphenyl which is not permuted [ a permutation or ]. 
[0011] 

Arl -Ar4 As a substituent in the radical to express For example, halogen atoms, such as a fluorine atom, 
a chlorine atom, a bromine atom, and iodine atom, Alkyl groups, such as methyl, ethyl, n-propyl, and 
iso-propyl, Aryloxy groups, such as methoxy, an alkoxy group of ethoxy **, and phenoxy, Arylated 
alkyl radicals, such as benzyl, phenethyl, and phenylpropyl, A nitro group, a cyano group, a 
dimethylamino radical, a dibenzylamino radical, a diphenylamino radical, Heterocycle radicals, such as 
aryl groups, such as permutation amino groups, such as a morpholino group, a phenyl group, a toluyl 
radical, a biphenyl radical, a naphthyl group, an anthryl radical, a pyrenyl radical, and a fluoran thenyl 
radical, a pyridyl radical, a thienyl group, a furil radical, a quinolyl radical, and a cull PAZORIRU 
radical, etc. are mentioned. 

Furthermore, as an aryl substituent in an aryl permutation biphenyl, a phenyl group, a biphenyl radical, a 
terphenyl radical, a naphthyl group, an anthryl radical, a fluorenyl group, etc. are mentioned, for 
example. 

Arl And Ar3 m-biphenyl which is not permuted [ a permutation or ] and Ar2 And Ar4 It is desirable 

that it is the biphenyl which is not permuted [ a permutation or ]. 

[0012] 

The organic EL device of this invention is an organic EL device which has an organic compound layer 
in inter-electrode [ of a pair ], and this organic compound layer contains the charge of organic EL device 
material of said new arylamine compound. 
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It is desirable that said organic compound layer is a luminous layer or an electron hole transportation 
layer. Moreover, it is also desirable to have the layer in which said organic compound layer contains the 
charge of organic EL device material and luminescent material of said new arylamine compound, 
it is because at least non-****** which it has a high glass transition point that the brightness of an 
organic EL device, thermal resistance, a life, and luminous efficiency improve, and it cannot interact 
with luminescent material easily when this arylamine compound is excellent in electron hole 
transportability and a hole injection is possible for stability, and is produced by the interaction will be 
avoided if an organic compound layer boils said new arylamine compound further at least and it is made 
to contain. 

[0013] , . 

Although the example of representation of a general formula (1) is illustrated in the new arylamine 
compound of this invention below, this invention is not limited to these examples of representation. 
[0014] 
[Formula 3] 
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[0016] 
[Formula 5] 




[0017] 
[Formula 6] 
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The organic EL device of this invention is a component in which the monolayer or the multilayer 
organic compound layer was formed between an anode plate and cathode. In the case of the monolayer 
mold, the luminous layer is prepared between an anode plate and cathode. A luminous layer contains 
luminescent material, and in order to make the electron hole which was poured in from the anode plate 
in addition to it, or the electron poured in from cathode convey to luminescent material, it may contain a 
hole-injection ingredient or an electron injection ingredient. However, as for luminescent material, it is 
desirable to have very high fluorescence quantum efficiency, high electron hole transport capacity, and 
electronic transport capacity, and to form a uniform thin film. The organic EL device of a multilayer 
mold has some which carried out the laminating with the multilayer configuration of (an anode plate / 
hole injection layer / luminous layer / cathode), (an anode plate / luminous layer / electronic injection 
layer / cathode), and (an anode plate / hole injection layer / luminous layer / electronic injection layer / 
cathode). 
[0019] 

In addition to the new arylamine compound of this invention, the further well-known luminescent 
material, a doping ingredient, a hole-injection ingredient, and an electron injection ingredient can also be 
used for'a luminous layer if needed. As a desirable usage of this new arylamine compound, it adds at 0.5 
- 100 % of the weight of concentration in the layer of either a luminous layer, an electronic injection 
layer, an electron hole transportation layer or a hole injection layer. It is 50 - 100 % of the weight of 
concentration still more preferably. 

An organic EL device can prevent the fall of the brightness by quenching, or a life by making it 
multilayer structure. If there is need, it can be used combining luminescent material, other doping 
ingredients, a hole-injection ingredient, or an electron injection ingredient. Moreover, improvement in 
luminescence brightness or luminous efficiency and luminescence of red or white can also be obtained 
with other doping ingredients. Moreover, a hole injection layer, a luminous layer, and an electronic 
injection layer may be formed of the lamination more than a bilayer, respectively. In the case of a hole 
injection layer, in that case, the layer which conveys [ the layer which pours in an electron hole from an 
electrode ] an electron hole for an electron hole from a hole injection layer and a hole injection layer to a 
reception luminous layer is called an electron hole transportation layer. Similarly, in the case of an 
electronic injection layer, the layer which conveys [ the layer which pours in an electron from an 
electrode ] an electron for an electron from an electronic injection layer and an electronic injection layer 
to a reception luminous layer is called an electron transport layer. These each class is used by each 
factor, such as adhesion with the energy level of an ingredient, thermal resistance, an organic compound 
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layer, or a metal electrode, choosing it. 

[0020] , , . , ., 

As the luminescent material which can be used for an organic compound layer with said new arylamine 
compound, or a host ingredient, there is condensed multi-ring aromatic series, for example, an 
anthracene, naphthalene, a phenanthrene, a pyrene, tetracene, pentacene, coronene, a chrysene, a 
fluorescein perylene, rubrene, and those derivatives exist. Non [ furthermore, / phtalo perylene, 
naphthalo perylene, and peri non, / phtalo peri ] Naphthalo peri non, a diphenyl butadiene, a tetra-phenyl 
butadiene, A coumarin, oxadiazole, aldazine, bis-benzoKISAZORIN, Bis-styryl, pyrazine, a 
cyclopentadiene, a quinoline metal complex, An amino quinoline metal complex, a benzoquinohne 
metal complex, an imine, diphenylethylene, Although a vinyl anthracene, a diamino carbazole, a pyran, 
thiopyran, poly methine, merocyanine, an imidazole chelation oxy-NOIDO compound, Quinacndone, 
rubrene, a stilbene system derivative, a fluorochrome, etc. are mentioned, it is not limited to these. 

The compound which has the capacity to convey an electron hole, as a well-known hole-injection 
ingredient, has the hole-injection effectiveness which was excellent to the hole-injection effectiveness, 
the luminous layer, or luminescent material from an anode plate, and prevented migration into the 
electronic injection layer or electron injection ingredient of an exciton generated by the luminous layer, 
and was excellent in the thin film organization potency force is desirable. Specifically A phthalocyamne 
derivative, a naphthalocyanine derivative, a porphyrin derivative, Oxazole, oxadiazole, tnazole, an 
imidazole, imidazolone, Imidazole thione, pyrazoline, a pyrazolone, a tetrahydro imidazole, Oxazole, 
oxadiazole, a hydrazone, an acyl hydrazone, The poly aryl alkane, a stilbene, a butadiene, a benzidine 
mold triphenylamine, a styryl amine mold triphenylamine, a diamine mold tnphenylamine, etc., 
Although polymeric materials, such as those derivatives and a polyvinyl carbazole, polysilane, and a 
conductive polymer, are mentioned, it is not limited to these. 

[0022] ' ' t . . , 

The still more effective hole-injection ingredient in the well-known hole-injection ingredient which can 
be used in the organic EL device of this invention is the third class amine derivative of aromatic series, 
or a phthalocyanine derivative. . 
The example of the third class amine derivative of aromatic series A triphenylamine, a tntolyl amine, A 
tolyl diphenylamine, N, N'-diphenyl-N, N' - (3-methylphenyl) -1, the 1 '-biphenyl -4, 4'-diamine, N, N, 
N' N' - (4-methylphenyl) -1, the 1 '-phenyl -4, 4'-diamine, N, N, N', N' - (4-methylphenyl) -1, the 1 - 
biphenyl -4 4'-diamine, N and N' - diphenyl-N and N' - dinaphthyl -1 and 1' - the - biphenyl -4 and 4' - 
diamine - N, N'-(methylphenyl)-N, N' -(4-n-buthylphenyl)- A phenanthrene -9, 10-diamine, Although it 
is oligomer or a polymer with the third class amines frame of such aromatic series, such as an N and N- 
bis(4-G 4-tolylamino phenyl)-4-phenyl-cyclohexane, it is not limited to these. 
As for the example of a phthalocyanine (Pc) derivative, ****** is not limited to these with a 
nhthalocyanine derivative and naphthalocyanine derivatives, such as H2 Pc, CuPc, CoPc, NiPc, ZnPc^ 
PdPc, FePc, MnPc, ClAlPc, CIGaPc, CllnPc, CISnPc, C12 SiPc, (HO) AlPc, (HO) GaPc, VOPc, TiOPc, 
MoOPc, and GaPc-O-GaPc. 

The compound which has the capacity to convey an electron, as a well-known electron injection 
ingredient, has the electron injection effectiveness which was excellent to the electron injection 
effectiveness, the luminous layer, or luminescent material from cathode, and prevented migration to the 
hole injection layer of the exciton generated by the luminous layer, and was excellent in the thin film 
organization potency force is desirable, concrete - full - me - non, although anthra quinodimethan, 
diphenoquinone, thiopyran dioxide, oxazole, oxadiazole, triazole, an imidazole, perylene tetracarboxyhc 
acid deflection ORENIPJDEN methane, anthra quinodimethan, anthrones, etc. and those derivatives are 
mentioned, it is not limited to these. Moreover, charge impregnation nature can also be raised by adding 
the electronic acceptance matter into a hole-injection ingredient, and adding the electron-donative matter 
into an electron injection ingredient. 
[0024] 
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In the organic EL device of this invention, a still more effective well-known electron injection ingredient 
is a metal complex compound or a nitrogen-containing five membered ring derivative. 
The example of a metal complex compound 8-hydroxyquinolinate lithium, Bis(8-hydroxyquinohnate) 
zinc bis(8-hydroxyquinolinate)copper, Bis(8-hydroxyquinolinate) manganese, tns(8- 
hydr'oxyquinolinate)aluminium, Tris (2-methyl-8-hydroxyquinohnate) aluminum, A tns (8- 
hydroxyquinohnate) gallium, bis(10-hydroxy benzo[h] quinolinate) beryllium, Bis(10-hydroxy benzo[h] 
quinolinate) zinc, a bis(2-methyl-8-quinolinate) chloro gallium, Although a bis(2-methyl-8-quinohnate) 
(o-cresolate) gallium, bis(2-methyl-8-quinolinate) (1-naphth RATO) aluminum, a bis(2-methyl-8- 
quinolinate) (2-naphth RATO) gallium, etc. are mentioned It is not limited to these. 

Moreover a nitrogen-containing 5 member derivative has oxazole, a thiazole, oxadiazole, thiadiazole or 
a desirable triazole derivative. Specifically, it is 2 and 5-screw (1 -phenyl). -1,3, 4-oxazole Dimethyl 
POPOP 2 5-screw (1 -phenyl) -1,3, 4-thiazole, 2, 5-screw (1 -phenyl) -1,3, 4-oxadiazole, 2-(4 -tert- 
buthylphenyl)-5-(4"-biphenyl) 1, 3, 4-oxadiazole, 2, 5-bis(l-naphthyl)-bis[ 1, 3, 4-oxadiazole, 1, and 4-] 
[2- (5-phenyl oxadiazolyl)] benzene, 1, 4-screw [2-(5-phenyl oxadiazolyl)-4-tert-butylbenzene], 2-(4 - 
tert-buthylphenyl)-5-(4"-biphenyl)- 1, 3, and 4-thiadiazole - 2, 5-bis(l-naphthyl)-bis[ 13 4- 
thiadiazole, 1, and 4-] [2- (5-phenyl thiadiazolyl)] benzene, 2-(4 I -tert-buthylphenyl)-5-(4 -biphenyl)-, 
although 1, 3, 4-triazole, 2, and 5-bis(l-naphthyl)-bis[ 1, 3, 4-triazole, 1, and 4-] [2- (5-phenyl tnazoryl)] 
benzene etc. is mentioned It is not limited to these. 

In this invention, an inorganic compound layer may be prepared between a luminous layer and an 
electrode for the improvement in charge injectional. as such an inorganic compound layer - alkali metal 
compounds (a fluoride, oxide, etc.), an alkaline-earth-metal compound, etc. - it is - concrete - Lit, LM 
O, RaO, SrO and BaF2, and SrF2 etc. - it is mentioned. 

What has a bigger work function than 4eV as a conductive ingredient used for the anode plate of an 
organic EL device is suitable, and organic conductive resin, such as the poly thiophene and polypyrrole, 
is used for gold oxide groups, such as tin oxide used for those alloys, such as carbon, aluminum, 
vanadium iron, cobalt, nickel, a tungsten, silver, gold, platinum, and palladium, and an ITO substrate, 
and a NESA substrate, and indium oxide, and a pan. Although what has a work function smaller than 
4eV as conductive matter used for cathode is suitable and those alloys, such as magnesium, calcium, tin, 
lead titanium, an yttrium, a lithium, a ruthenium, manganese, and aluminum, are used, it is not limited 
to these As an alloy, although magnesium/silver, magnesium/indium, a lithium/aluminum, etc. are 
mentioned as an example of representation, it is not limited to these. The ratio of an alloy is controlled 
by the temperature of the source of vacuum evaporationo, the ambient atmosphere, a degree of vacuum, 
etc., and is chosen as a suitable ratio. As long as an anode plate and cathode have the need, they may be 
formed of the lamination more than a bilayer. 

Kir to make light emit efficiently in an organic EL device, as for one [ at least ] field, it is desirable 
to make it transparence enough in the luminescence wavelength field of a component. Moreover the 
transparent thing of a substrate is desirable. The above-mentioned conductive ingredient is used for a 
transparent electrode, and it sets it up so that predetermined translucency may secure by approaches 
such as vacuum evaporationo and sputtering. As for the electrode of a luminescence side, it is desirable 
to make light transmittance 10% or more. Although a substrate is not limited if it has mechanical and 
thermal reinforcement and has transparency, it has a glass substrate and a transparency resin film. As a 
transparency resin film, polyethylene, an ethylene-vinylacetate copolymer, An ethylene-vinylalcohol 
copolymer polypropylene, polystyrene, Polymethylmethacrylate, a polyvinyl chloride, polyvinyl 
alcohol A polyvinyl butyral, nylon, a polyether ether ketone, the poly ape phone, A polyether ape phon, 
a tetrafluoroethylene-perfluoroalkyl vinyl ether copolymer, Polyvinyl fluoride, a tetrafluoroethylene- 
ethylene copolymer, A tetrafiuoroethylene-hexafluoropropylene copolymer, polychlorotnfluoroethylene 
resin, poly vinylidene fluoride, polyester, a polycarbonate, polyurethane, polyimide, polyether imide, 
polyimide, polypropylene, etc. are mentioned. 



1/3/2008 



JP,3998903,B [MEANS] 



Page 1 1 of 1 1 



[0028] 

A protective layer is prepared on the surface of a component for the improvement of stability to 
temperature, humidity, an ambient atmosphere, etc., or the organic EL device of this invention can also 
protect the whole component with a silicone oil, resin, etc. 

Formation of each class of an organic EL device can apply which approach of the wet forming- 
membranes methods, such as the dry type forming-membranes methods, such as vacuum deposition, 
sputtering, plasma, and ion plating, spin coating, dipping, and flow coating. Although especially 
thickness is not limited, it is necessary to set it as suitable thickness. If thickness is too thick, in order to 
obtain a fixed optical output, big applied voltage will be needed and effectiveness will worsen. If 
thickness is too thin, even if a pinhole etc. will occur and it will impress electric field, sufficient 
luminescence brightness is not obtained. The usual thickness has the still more desirable range of 0.2 
micrometers from lOnm, although the range of 10 micrometers is suitable from 5nm. 
[0029] 

The solvent may be any, although suitable solvents, such as ethanol, chloroform, a tetrahydrofuran, and 
dioxane are made to dissolve or distribute the ingredient which forms each class in the case of the wet 
forming-membranes method and a thin film is formed. Moreover, also in which organic thin film layer, 
suitable resin and a suitable additive may be used on a membrane formation disposition for pinhole 
prevention of the film etc. As possible resin of use, conductive resin, such as photoconductivity resin, 
such as insulating resin, such as polystyrene, a polycarbonate, polyarylate, polyester, a polyamide, 
polyurethane, polysulfone, polymethylmethacrylate, polymethyl acrylate, and a cellulose, and those 
copolymers poly-N-vinylcarbazole, and polysilane, the poly thiophene, and polypyrrole, can be 
mentioned. Moreover, an antioxidant, an ultraviolet ray absorbent, a plasticizer, etc. can be mentioned as 
an additive. 

ThTorganic EL device of this invention can be used for the light source of the back light of flat-surface 
illuminants, such as a flat-panel display of a flat TV, a copying machine, a printer, and a liquid crystal 
display, or instruments, the plotting board, a beacon light, etc. 
[0031] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 

HereTfteMhis invention is further explained to a detail based on a synthetic example and an example. 
The synthetic example 1 (compound (A-2)) . . 

The reaction path of intermediate field d, intermediate field h, and intermediate field i is shown below. 
[Formula 7] 



H 2r 

N0 2 



[0032] 

Composition of intermediate field c 

It was made to react for 7 hours, teaching Pd/C(7.5%) lg and blowing hydrogen below 30 degrees C 
into the 3-nitro diphenyl 13g (65mmol) 75ml suspension of ethanol. Reaction mixture was filtered and 
after carrying out Pd/C removal, intermediate-field cl0.8g which carries out reduced pressure distilling 
off of the solvent, and is made into the purpose was obtained (98% of yield). 

Composition of intermediate field d ,x a. - /ttocm 

They are intermediate-product c6.8g (40mmol), 3-BUROMO phenyl 9.2g (40mmol), and tris (JIBEN 
zylidene acetone) the bottom of an argon air current, and in a 300ml three necked flask with a cooling 
pipe After adding JIPARAJIUMUl.lg (1.5-mol%), tree o-toluyl phosphine 0.72g (three-mol /o), t- 
butoxy sodium 3.8g (40mmol), and 100ml of desiccation toluene, heating **** was earned out at 100 
degrees C overnight. The depositing crystal was separated after reaction termination, 100ml ot 
methanols washed, and intermediate-field dl 1 .8g (90% of yield) was obtained. 
[0033] 

Composition of intermediate field h ,,,*•„.„,«■ 
Fluorene 22g (0.13mmol) and 100ml of desiccation THF were taught the bottom of an argon air current, 
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and into the 500ml three necked flask, and it cooled at -78 degrees C. 120ml (2.6M hexane) (0.32 mols) 
of n-butyl lithium was dropped here. After agitating in this ** for 1 hour, the 60ml solution of methyl 
bromide 28g (0.3 mols)/THF(s) was dropped at -78 degrees C. Then, it returned to the room temperature 
gradually and ****(ed) at the room temperature overnight. Reaction mixture was poured into 1 l ot 
water after reaction termination, and desiccation distilling off was carried out with sulfuric anhydride 
magnesium after an IPE extract and saturation brine washing. The column chromatography (sdica gel, 
an Expansion solvent: hexane) refined the residue, and intermediate-field h25g (98% of yield) was 
obtained. 

Composition of intermediate field i 

Into the 11. three necked flask which shaded, intermediate-field h9.7g (50mmol), 100ml of chloroform, 
and FeC12 0.2g were taught. Subsequently, 24g (0.15 mols) of bromines was dropped at 0 degree L. 
Then it was made to react at a room temperature overnight. Intermediate-field il5g which carries out 
stoving of the precipitated crystal after washing separation, rinsing, and ethanol, and targets it was 
obtained after reaction termination (85% of yield). 

Composition of a compound (A-2) /ttrfm 
They are intermediate-product i3.5g (lOmmol), intermediate-product d6.4g (20mmol) and tns (JIBEN 
zylidene acetone) the bottom of an argon air current, and in a 300ml three necked flask with a cooling 
pipe After adding JIPARAJIUMU0.27g (1.5-mol%), tree o-toluyl phosphine 0.18g (three-mol /„ , t- 
butoxy sodium 1.9g (20mmol), and 100ml of desiccation toluene, heating **** was earned out at 100 
degrees C overnight. The depositing crystal was separated after reaction termination, 1 00ml ot 
methanols washed, and 6.6g of yellow powder was obtained. This thing was identified the compound 
(A-2) by measurement of NMR, IR, and FD-MS (field desorption mass spectrum) (80 /o of yield). 
[0034] 

AfteTperforming ultrasonic cleaning for the glass substrate with an ITO transparent electrode of 
25mmx75mmxl.lmm thickness (JIOMA tick company make) for 5 minutes in isopropyl alcohol UV 
ozone washmg was performed for 30 minutes, the field top of the side in which the substrate electrode 
holder of a vacuum evaporation system is equipped with the glass substrate with transparent electrode 
Rhine after washing, and transparent electrode Rhine is formed first - said transparent electrode - a 
wrap - like - carrying out - N of 60nm of thickness, and N' - bis(N and N'-diphenyl-4-aminophenyl)-N 
and N 1 - diphenyl -4 and 4' - the - diamino -1 and V - biphenyl film (following and TPD232 film) was 
formed This TPD232 film functions as a hole injection layer. Next, the above-mentioned electron ho e 
transportability compound (A-2) of 20nm of thickness was formed on TPD232 film. This compound (A- 
2) film functions as an electron hole transportation layer. Furthermore, the tns (eight quinohnol) 
aluminum film (henceforth, Alq film) of 40nm of thickness was formed on the compound (A-2) Mm 
This Alq film functions as a luminous layer, next - Li (the source of Li: SAESU getter company make), 
and Alq - duality - it was made to vapor-deposit and the Alq:Li film was formed by 20nm of thickness 
as an electronic injection layer (cathode). On this Alq:Li film, Metal aluminum was made to vapor- 
deposit metal cathode was formed, and the organic EL device was produced. 
As for this component, blue luminescence of luminescence brightness 1 53 cd/m2, the maximum 
luminescence brightness of 50000 cds/m2, and luminous efficiency 3.2 cd/A was obtained by direct- 
current-voltage 6V. Moreover, it saved in the 100-degree C environment as a heat-resistant retention test 
for 500 hours. When direct-current-voltage 6V were impressed like trial before, 98% of brightness was 
shown to early brightness, and it was 98% of brightness retention. 
[0035] 

The example 1 of a comparison f1oc 
It sets in the example 1 and is the following compound TPAF (glass transition temperature of less than 
100 degrees C) instead of a compound (A-2). 
[Formula 8] 
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After having produced the organic EL device similarly, having measured luminescence brightness and 
luminous efficiency, observing the luminescent color and saving under the temperature of 85 degrees C 
as a heat-resistant test further by direct-current-voltage 5V except for having used it for 500 hours, the 
brightness retention from initial brightness was measured. The result is shown in Table 1. 
[0036] 
[Table 1] 

m i 
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1 5 0 


2. 5 
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As shown in Table 1, the organic EL device using the new arylamine compound of this invention has 
luminescence brightness and high luminous efficiency, and is excellent in thermal resistance This has a 
glass transition temperature of the new arylamine compound of this invention as high as 100 degrees C 
or more, and it is for not interacting with a luminous layer. 
[0038] 
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